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Abstract 
Metacognition research represents a key trend in education research and development. Stimulating metacognitive reflection 
brings learners closer to their mental processes occurring while learning takes place. Research studies on metacognition 
demonstrate that metacognitive reflection improves learning in terms of efficiency, time, the capacity of understanding and 
expressing oral messages, memory and attention qualities, social cognition and self- management. This paper describes the 
results of a hybrid quasi-experimental research study conducted on young teachers (with less than 5 years’ work experience) 
participating in a metacognitive training based on a process of solving narrative and reflective assignments regarding their 
teaching and learning activity. The research describes three phases: profiling teachers regarding their metacognitive reflection on 
both teaching and learning activities, involving teachers in metacognitive training activities, and investigating the changes in 
teachers’ reflective behavior based on their perceptions. Participants were engaged in a metacognitive, self-regulated reflective 
process, by using metacognitive scaffolding tools: the erotetic matrix and reflective diaries. The results of the research clearly 
express that metacognitive reflection improves both learning and teaching activities in terms of metacognitive knowledge and 
mental management. Using diaries and erotetic matrix increases knowledge on persons, strategies and tasks, but also planning 
and monitoring capacities and self-evaluation behavior. 
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1. Introduction and context of the study 
The social and economic environments call education and teachers to answer in a successful way their 
expectations. The initial teachers’ training provides a wide range of competences to complete effective teacher’s 
profile. From another perspective, the moment of the professional insertion brings new challenges to be taken by the 
teachers. Becoming an autonomous teacher is conditional upon the acquisition of a reflexive behavior to stimulate 
his or her professional practices analysis and adjustment in relation with the class of students. On the other hand, 
engaging in a metacognitive reflection requires explicit exercise and appropriate tools. At a higher level, the teachers 
make their contribution to the students’ metacognitive competence development. 
Metacognition is a modern concept with a very long epistemological history. Metacognition research represents a 
key trend in education research and development (Zohar & Dori, 2012). Stimulating metacognitive reflection brings 
learners closer to their mental processes occurring while learning takes place. Usually metacognition refers to one’s 
knowledge and regulation of cognitive processes involved in learning and productive activities. The Greek word 
meta- signifies going beyond, so metacognition is a higher order cognitive activity. There is an intrinsic relationship 
between metacognition and reflective thinking. Wolfs (2005) used to make an epistemological distinction between 
metacognition – as an appropriate concept for cognitive psychology field - and reflection – as a term related to 
sociology and anthropology field of interest. According to Tarricone (2011) one of the central problems with 
metacognition is to distinguish between what is meta- and what is cognition. Consistent with Tarricone (2011), 
Veenman, Van Hout-Wolters, & Afflerbach (2006) state that one of the reappearing problems with is the fuzziness 
of the concept coming from its structural elements. Flavell (1976), Brown (1987), Nöel (1997) and many other 
authors use to make an operational distinction between metacognitive knowledge (MK) and metacognitive 
regulation or mental management (MM). To support this research, the authors based the metacognitive training 
program on a composite model of metacognition including two macro dimensions: metacognitive knowledge and 
metacognitive management, namely the metacognitive competence (MC). Table 1. The structure of the 
metacognitive competence presents the six dimensions of the MC. 
Table 1. The structure of the metacognitive competence 
Macro dimensions Metacognitive dimensions 
Metacognitive knowledge (MK) Knowledge about persons (KP)/Knowledge about tasks (KT)/ Knowledge about strategies (KS) 
Metacognitive management (MM) Planning (MP)/Monitoring and control (MCM)/Regulation (MR) 
 
The metacognitive competence refers to an erotetic behaviour developed in relation to planning, monitoring and 
regulation of cognitive processes. Metacognition also involves selecting the appropriate strategies in relation to a 
task. Metacognition follows an ontogenetic, non-linear and variable course, being a function of learning, school and 
life experiences. Previous research conducted on both children and adults shows that metacognitive subjects tend to 
be more effective in learning and socio-professional activities. Veenman (2007), conducting a meta-analysis of 
research studies in the field of metacognition, points out that this competence has major and tangible effects on 
learning. Metacognition has an important role in understanding an oral or written message, in solving problems and 
complex tasks, in the training of memory, attention and stimulates social cognition and self-monitoring.  
Thus, it is possible to conclude there is a growing recognition of the importance of using metacognitive strategies 
to train teachers to become reflective practitioners, and to teach metacognition back to their students. Cattonar and 
Maroy (2000) discuss in terms of a general consensus regarding a theoretical and pragmatic model of a 
metacognitive teacher. To be able to stimulate students’ metacognition teachers do need to achieve a high level of 
metacognitive reflection, being able to use specific strategies and to analyse their professional activity from a 
reflective perspective.  
To conduct this study, a community of practice was established in Wikispaces© free online platform. The 
members of the community performed training activities for four months. The main goal of the community was to 
become a context and a place where teachers could improve their metacognitive competencies. To identify the level 
of the metacognitive competence, the teachers were profiled before entering the community. A post-test study was 
conducted at the end of the program in order to identify the magnitude of its effects. The following sections of the 
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paper discuss the research’s methodology and results.
2. Design of the study
2.1. Research problem statement and hypotheses
Burns, Dimock, & Martinez (2000) argue that learning is both an active and reflective process. Assuming this 
statement, the research study aims at investigating to what extent an explicit metacognitive training program could 
improve teachers’ metacognitive competence through developing MK and MM. Two research hypotheses (H1 and 
H2) have been formulated.
H1: This research assumes that MC can be improved by specific metacognitive scaffolding activities.
H2: If teachers participate in a metacognitive training program, then their metacognitive competence will 
increase.
2.2. Research objective
The main goal of the study was to investigate the impact of a metacognitive scaffolding program designed to
improve MK and MM on young teachers in lower and upper secondary education. The effects were measured from 
a multidimensional perspective according to the metacognitive model exposed earlier in this paper. 
2.3. Research methodology
2.3.1. Research sample
The research sample included 32 teachers in lower and upper secondary education, residents in urban area. The 
sampling method followed a theoretical and realistic approach based on the criterion of relevance (Emmel, 2013). 
The teachers were purposefully selected based on their low experience in teaching.
2.3.2. Data collection procedures
The research followed a correlational design implemented in three phases: a) metacognitive profiling or pre-test 
phase; b) treatment or training phase; c) post-test phase. This research design involves two experimental moments
separated in time by the training delivery moment. The three phases are briefly described in the following.
The profiling phase consisted in applying the COMEGAN-ro questionnaire (Pallascio, Daniel, & Lafortune,
2004) to assess subjects’ initial MC level. After the questionnaire completion, all the respondents were interviewed
based on a situational interview protocol. A total number of 32 subjects answered both the questionnaire and the 
Fig. 1. Socio-demographic attributes of subjects: a) Gender and work area distribution; b) work experience and age distribution. N = 32
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interview protocol. The second phase consisted in delivering the training program. The training was organized in
two modules covering 80 hours of instructional time. The first module proposed face-to-face activities for 15 hours,
followed by an online delivered asynchronous module (65 hours). After conducting the metacognitive training, the
subjects were re-tested in order to evaluate the impact of the program in terms of enhancing subjects’ MC. A hybrid 
research methodology, blending traditional research methods (questionnaires and situational interviews) and other 
specific off-line methods designed to assess metacognition (erotetic matrix and reflective diaries), was preferred to
support the correlational design.
2.3.3. Research instruments
Many different methods and tools (Saraç & Karakelle, 2012) can assess metacognition. It is usual to make a 
distinction between on-line and off-line assessment methods according to when they are applied. Both experimental
moments were instrumented by applying off-line methods, namely the COMEGAN-ro questionnaire and a 
situational interview protocol. Unlike COMEGAN-ro questionnaire, the situational interview is prospective, 
depicting hypothetical situations where subjects are asked to describe their potential behavior and detail as many as
possible strategies they use to cope with the situation. COMEGAN-ro questionnaire is a self-report questionnaire 
measuring metacognition on six scales: KP, KT, KS, MP, MCM, and MR. The questionnaire comprises 36 items (6
per each scale) Likert rated. This research instrument was translated into Romanian, adapted and validated on
teachers population, having a very good score of the internal consistency (Cronbach’s alpha = .89, with positive
inter item correlations). Pallascio, Daniel, & Lafortune (2004) designed the original instrument.
During the second training module delivery, off-line tools were used, namely erotetic matrix and reflective 
diaries, with a double function: to provide metacognitive scaffolding and to retrospectivly assess metacognition
related to subjects’teaching activity. The erotetic matrix (see Table 2) refers to an instrument to scaffold 
metacognitive regulation by asking questions to reflect of. The matrix also mostly addresses MK..
Table 2: Erotetic matrix to scaffold regulation
Before activity During activity After activity
What did I do right?
What did I do wrong?
What I will do again?
What I will not repeat again?
Reflective diaries provided subjects with a pre-defined structure of anchors to support both MK and MM. For 
instance, some of the anchors are related to reactions and emotional responses or to goal setting.
2.3.4. Data analysis procedures
Content analysis was used to analyze narrative data collected through situational interviews, diaries and erotetic
matrix. This analysis blended qualitative and quantitative approaches that were to count the number of mentions and 
associate them to a content category (KP, KT, KS, MP, MCM, MR) but also to interpret them. Content analysis
supposed a systematic coding operation. For this research, the unit of analysis consisted in message units (MU): 
meaningful phrases or other textual instances related to metacognitive behaviors. Statistical analysis were 
conducted to analyze quantitative data. Psychographic segmentation was performed by applying K-Means cluster 
analysis and factorial analysis. Three segments of teachers were revealed, by adapting the pencil metaphor
(McKeown, 2010) (Fig. 2. Psychographic segmentation of teachers and clusters’ relative frequency: a) the Eraser
teacher (having a low metacognitive profile), b) Wood teachers (with low to medium MC), and c) the Sharp teachers
(medium to high level of MC). Clusters’ characteristics will be discussed in the following section of the paper.
Fig. 2. Psychographic segmentation of teachers and clusters’ relative frequency
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3. Discussion of the empirical results 
The frequency analysis revealed that half of subjects participating in research had a low and low to medium level 
of the metacognitive competence before starting the training program. A medium to high level of MC characterizes 
the other half of the sample. Depicting the composite score calculated for metacognitive competence, there can be 
noticed interesting differences among the structural elements of the analyzed competence. Table 3. Metacognitive 
competence before treatment synthetizes values of statistical indicators relevant in conducting a diagnosis of 
subjects’ level of metacognition. 
Table 3. Metacognitive competence before treatment (MC1), N = 32 
 Components Mean St. dev. Min. Max. 
Metacognitive 
competence 
Mean1 = 2.96 
St. dev.1 = .44 
Min.1 = 2.00 
Max.1 = 3.58 
Metacognitive knowledge 
Mean 1 = 3.02; St. dev.1 = .63 
Min.1 = 1.89; Max.1 = 4.19 
Knowledge about persons (KP1) 3.03 .61 2.00 4.27 
Knowledge about strategies (KS1) 2.93 .85 1.50 4.50 
Knowledge about tasks (KT1) 3.11 .93 1.50 5.00 
Metacognitive management 
Mean1 = 2.85; St. dev.1 = .52 
Min.1 = 2.11; Max.1 = 4.17 
Planning ability (MP1) 2.85 .76 1.83 4.83 
Monitoring and control (MCM1) 2.91 .76 1.33 4.50 
Regulation (MR1) 2.78 .90 1.50 4.83 
 
By analyzing the means calculated for all the MC structural elements, it can be considered there is a gap between 
the development of the two metacognitive macro dimensions (namely metacognitive knowledge and metacognitive 
management). In other terms, teachers score better on metacognitive knowledge then on metacognitive management. 
There is a statistically significant difference between MK and MM, p = .002. 
Consistent with quantitative data gathered through COMEGAN-ro questionnaire, qualitative data point out 
relevant behaviors to sustain the differences between MK and MM and the inappropriate level of MC. As argued in 
a previous section, the three psychographic segments of teachers, Eraser teachers, Wood teachers and Sharp 
teachers, will guide the discussion of the empirical results. 
The Erasers are not much interested in paying attention to others’ reactions or to the social context of teacher-
students interactions. They usually do not try to regulate their behavior to support performance in the classroom. 
Very often, they say students are not interested in school trying to do their best to avoid it. Most of The Erasers do 
not have a positive view of school opportunities to change students’ behavior and to shape their future. The 
metacognitive profile of Erasers indicates persons with poor knowledge about persons (including their selves), 
strategies and tasks. Eraser teachers have a low ability to regulate their behavior even if they receive unsuccessful 
feedback. The Erasers are the biggest cluster among teachers investigated in the context of this research. They 
represent almost 50% of subjects. 
Unlike the Erasers, Sharp teachers have medium to high metacognitive abilities being engaged in improving 
their effectiveness in teaching. The Sharps’ focus is on the teacher-student relation. They often ask students to give 
feedback on learning activities or tasks they receive. One overt characteristic of the Sharpers is to have the feeling of 
completion based on students’ reactions. This segment of teachers could improve the MC by learning and applying 
explicit strategies to scaffold metacognition in order to complete their good knowledge on persons and mental 
management. The Sharps represent 30% of the research sample. 
Wood teachers are average metacognitive subjects being the best-represented segment of teachers (almost 50%). 
Unlike the Erasers, they have a low to medium level of MK, but do not consider it relevant to their teaching activity. 
The Woods define their selves as normal teachers having also good and bad days. Regarding the teacher-student 
relation, the Woods are similar to the Erasers.  They consider that most of the students have poor learning 
motivation, and they adopt escapist behavior (to avoid school and school-related tasks). The focus of the Wood 
teachers is on planning and delivering an activity, but often they do not value too much the metacognitive 
regulation. It is hard for them to reflect, to analyze, and to depict it into several different moments. Some of these 
teachers are very sure of what they know and consider this is a good pre-condition of being an effective teacher. 
Wood teachers are the smallest cluster (20%). 
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The training program was designed to improve both metacognitive knowledge and management, and to show the 
relevance and positive effects of being a metacognitive teacher. Another important objective was to provide tools to 
support metacognitive scaffolding so the teachers could be able to teach metacognition to their students. At the end 
of the program, subjects were re-tested. Statistical analysis reveals there is a significant difference between the two 
experimental moments. Table 4. Metacognitive competence after treatment (MC2), N = 32 presents MC values 
measured after the training program. 
Table 4. Metacognitive competence after treatment (MC2), N = 32 
 Components Mean St. dev. Min. Max. 
Metacognitive 
competence 
Mean2 = 4.02 
St. dev.2 = .23 
Min.2 = 3.70 
Max.2 = 4.49 
Metacognitive knowledge 
Mean2 = 3.98; St. dev. 2 = .42 
Min.2= 3.31; Max. = 4.87 
Knowledge about persons (KP2) 4.12 .42 3.17 5.00 
Knowledge about strategies (KS2) 3.98 .58 3.17 5.00 
Knowledge about tasks (KT2) 3.85 .72 2.27 5.00 
Metacognitive management 
Mean 2 = 4.03; St. dev.2 = .21 
Min.2 = 3.61; Max.2 = 4.50 
Planning ability (MP2) 4.08 .27 3.33 4.67 
Monitoring and control (MCM2) 4.05 .37 3.33 4.83 
Regulation (MR2) 4.05 .43 3.33 5.00 
 
The training program improved subjects’ metacognitive competence: Mean2 (4.02) >Mean1 (2.96). Significant 
differences can be flagged also for all the components of MC, namely KP, KS, KT, MP, MCM, MR. There is a 
strong correlation between MC1 and MC2 (r = .70, p = .000). The research study confirms that the training program 
focused on both macro dimensions of metacognition. For instance, it has been calculated a strong correlation 
between KT1 and KT2 (r = .90, p = .000), KS1 and KS2 (r = .79, p = .000), MR1 and MR2 (r = .66, p = .000). The 
t-test is significant for the pair MC1 and MC2: t (31) = 18.234, p = .000. Expressing the results of the study in terms 
of size effect confirms the hypothesis that metacognition can be actively trained and scaffolding activities improve 
metacognitive competence. Cohen’s d value (d = 3.01) indicates that the training program had a very strong effect of 
MC development. More than 68% (r2 = .68) of the variation of metacognitive competence is explained by the 
participation in the training program.  
Qualitative changes in teachers’ behavior were also revealed by diaries content analysis and situational 
interviews. Eraser teachers improved their knowledge on others. Unlike the pre-test moment, content analysis 
showed more mentions discussing students’ reactions and their emotional responses in some instructional situations. 
Also, the Erasers started to reflect (and express their thoughts in diaries posts) on how they feel when things go 
wrong, or they receive positive feedback form the classroom. Teachers from this category commented that even bad 
students can be actively involved in instructional activities if the teacher uses an appropriate strategy. In this case, it 
is notable the mention that the results are a function of strategies, which is a core metacognitive knowledge. 
Regarding metacognitive management, the Erasers changed their perspective on setting goals and objectives. Before 
participating in the training program, they were focused on curriculum objectives. Metacognitive training had the 
effect of understanding that improving the relation teacher-students, for instance, is an important step in producing 
effective learning. Associating an objective with an activity has an important impact on strategies’ selection, which 
is a very important and necessary metacognitive ability.  
Wood teachers’ performance best improved in KT, KS and MR. For these teachers, the reflective behavior 
became more obvious (situational interviews revealed more mentions related to identifying strengths and 
weaknesses of a situation, and also related to the analysis of the factor generating good or bad results in a given 
context). Most of the Woods mentioned they applied at least one metacognitive technique with their students. In 
addition, a significant segment of Wood teachers says that the diaries helped them to identify their mistakes in 
planning and delivering a lesson and they will continue to keep the diaries even after the training program. In 
addition, most of the Woods paid more attention to students’ reactions, and they were able to recognize appropriate 
strategies for different classrooms, or categories of students. These behaviors translate a significant improvement in 
their MC level. 
The Sharps’ metacognitive behavior changed in terms of MS, MP and MT. They started to use metacognitive 
techniques not only for their personal and professional development but also in the classroom. Their mentions 
converge to the point that using diaries, checklists, and metacognitive inventories help them to “become a better 
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teacher” and so they conclude the instruments will improve students’ activity too. Another important strategy the 
Sharps identified was that metacognition is simulated by collaborative work. Reflective diaries and situational 
interviews started to include mentions to the use of collaborative strategies to solve problems or to simulate 
classroom interactions. 
This research concludes there is a significant difference between the two experimental moments made by the 
training program. One of the main limits of this study is related to the fact that the results could not be generalized 
for all the Romanian teachers. 
4. Conclusions and further research 
The research confirmed both H1 and H2. Thus, it can be considered that metacognition is an active construct and 
it is possible to improve, and accelerate its psychogenesis. Teaching behavior overtly expresses the effects of the 
training program. Furthermore, correlational or longitudinal research can be conducted in order to assess if and to 
what extend a high level of MC can be considered a predictive factor for effective teaching. In addition, further 
research is called to investigate if a high level of MC is a predictive factor for successful learning, in the case of 
students. The research points out that KP, KT, KS, MP, MCM, MR could be addressed by using metacognitive 
scaffolding instruments such as diaries and erotetic matrix. In addition, specific metacognitive activities have a 
qualitative and quantitative impact in teachers’ level of MC. Taking this into account, the authors conclude that 
metacognition can be taught. It is a call for explicitly including metacognitive training activities in teachers’ initial 
and continuous formation programs. 
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